A comparative study was done on the transfer frequency of R factors from 90 strains of multiple drug-resistant Aerobacter and 81 strains of Klebsiella to Escherichia coli CSH-2 (F-, met-, pro-, Nal-r). The most common resistance patterns for the Aerobacter isolants were ampicillin streptomycin chloramphenicol tetracycline and ampicillin streptomycin chloramphenicol tetracycline kanamycin neomycin; for the Klebsiella isolants, the most common resistance pattern was ampicillin kanamycin streptomycin tetracycline chloramphenicol neomycin. R factors were isolated from 14.1% of the Aerobacter strains; 61.5% of these R factors harbored R determinants for ampicillin streptomycin tetracycline. R factors were isolated from 79.1% of the Klebsiella strains; four R factors were isolated with significant frequency; streptomycin chloramphenicol kanamycin neomycin, 37.5%; ampicillin streptomycin tetracycline kanamycin neomycin, 14.1%; ampicillin streptomycin tetracycline, 12.5%; and streptomycin chloramphenicol tetracycline, 12.5%.
resistance to these antibiotics. In contrast, over 75% of the Klebsiella strains transferred resistance to chloramphenicol, kanamycin, neomycin. Highest frequency of transferred resistance to individual drugs in the Aerobacter strains was to streptomycin (14.8%), whereas in the Klebsiella group resistance to four drugs was transferred at a very high frequency: streptomycin (80.8%), chloramphenicol (78.5%), kanamycin (76.4%7c), and neomycin (75.9%).
Within the last 5 years in the Medical College of Virginia hospitals, as in others, there has been a significant increase in infections caused by gramnegative bacteria (2, 7, 14, 15, 17) . Particularly, Aerobacter and Klebsiella have demonstrated an increase in resistance to multiple drugs which may be due to episomal resistance transfer factors (1, 8) . This type of rapidly appearing multiple drug resistance is known to be mediated by an extrachromosomal deoxyribonucleic acid particle (R factor), which is an independent linkage group composed of genes determining drug resistance (R determinants; 4, 20) .
The existence of gram-negative bacteria possessing R factors responsible for resistance to numerous antibiotics, i.e., ampicillin (Am), tetracycline (Tc), chloramphenicol (Cm), streptomycin (Sm), kanamycin (Km), the sulfonamides, and neomycin (Nm), has been reported in Japan, Great Britain, the European continent, Israel, and recently in the United States (3, 9, 15, 16, 18 Watanabe , a strain resistant to 1,000 jg of NA per ml was isolated and utilized as the recipient. The recipient strain was mated with the multiple drugresistant donors by removing 0.5-mnl quantities from turbid 6-hr cultures of the donor and of the recipient and mixing these quantities with 9 ml of fresh Penassay Broth. After incubation for 18 hr at 37 C, 0.1 ml of the mixed culture was plated on MacConkey agar plates containing NA (1,000 ,g/ml) and Am (20 ,g/ ml), Tc (20 jg/ml), Sm (20 Mg/ml), Cm (20 Mg/ml), or Nm (20 g/mil). Alone, neither donor nor recipient would grow on these media, the donor because it was NA-susceptible and the recipient, CSH-2 (F-, met-, pro-, Nal-r), because it was susceptible to Am, Sm, Cm, Tc, and Nm. A negative control of the recipient was run to assure antibiotic activity of the plates. A positive control containing CSH-2 (F-, met-, pro-, Nal-r) and a known competent donor, E. coli W677-222 (lac-, mer, pro-), containing an episome (222) which confers resistance to Sm, Tc, Cm, and sulfonamides were run to monitor mating efficiency (21) .
All plates were incubated for 24 hr. Transcipient colonies selected from these plates were restreaked on MacConkey Agar containing the same antibiotics as the original isolation plates to check for purity. Antibiotic susceptibilities of these transcipients were determined as previously described. (Table 2) . Although the Aerobacter strains as a group had a low frequency of transferable drug resistance, the R (Am Sm Tc) factor was transferred rather consistently.
RESULTS
Resistance to the same three antibiotics, Am, Sm, and Tc, considered individually was found to be transferred most frequently ( The data obtained from Aerobacter isolants suggest that the drug resistance of these organisms may generally be chromosomally determined. However, as pointed out by Salzman and Klemm (16), the inability to transfer an R factor to a given recipient does not necessarily mean an R factor was not present in the donor. Mating incompatibilities and unfavorable environmental conditions may have prevented transfer. This possibility is not appealing, however, since Aerobacter strains appear to have equal or better mating compatibilities with E. coli CSH-2 as compared to Klebsiella strains (unpublished data).
On the basis of isolation frequency, an R factor containing markers for Am, Sm, and Tc resistance was the most common type isolated from Aerobacter. It was also one of the four major R-factor types found in the Klebsiella strains. Smith (17) also found that Am Sm Tc resistance was almost invariably transferred as a unit. Since most of the Aerobacter strains examined in this study were resistant to these three antibiotics, an even greater percentage of episomally mediated resistance might have been expected. No explanation can be given to account for the Am Sm Tc-resistant Aerobacter strains which did not transfer this resistance. The negligible transfer of Cm, Km, and Nm resistance suggests that the genes conferring resistance to these drugs are predominantly chromosomal in the Aerobacter strains. No studies are available for comparison, since Aerobacter and Klebsiella strains were not separated or compared by previous investigators (10, 15) .
The majority of Klebsiella strains tested harbored R factors which carried determinants for Sm Cm Km resistance and for Nm resistance. Salzman and Klemm (16) found that 68% of 28 Klebsiella-Aerobacter strains examined transferred resistance, with the two R factors Sm Cm Tc and Sm Tc Km the most common types isolated.
Mitsuhashi et al. (14) reported that 88 % of the 15 strains of Klebsiella tested harbored R factors; R (Sm Tc Cm) factor was found with 100% frequency in the transcipients. Smith (18) found that 60% of 10 strains of Klebsiella transferred resistance, whereas Naide et 
